Isolation of the structural gene encoding a mutant form of Escherichia coli phosphoenolpyruvate carboxylase deficient in regulation by fructose 1,6-bisphosphate. Identification of an amino acid substitution in the mutant.
The structural gene encoding a mutant Escherichia coli phosphoenolpyruvate carboxylase deficient in regulation by fructose 1,6-bisphosphate (Fru-P2) was isolated from total E. coli PpcI genomic DNA. This mutant gene is located on a 4.4-kilobase SalI DNA fragment which, when ligated to SalI-digested pBR322, resulted in the generation of the plasmid pFS16. Detailed restriction mapping of the wild-type and mutant genes for phosphoenolpyruvate carboxylase revealed the presence of a ClaI restriction site at position 563 of the mutant gene only. This ClaI site is located on a 289 PvuII/DdeI fragment which codes for amino acid residues 174-270 of the phosphoenolpyruvate carboxylase enzyme. When this portion of the mutant gene is present in chimeras of the wild-type and mutant genes, the phosphoenolpyruvate carboxylase produced cannot be activated by Fru-P2. The mutation resulting in the generation of the ClaI site in the mutant gene has also resulted in an amino acid substitution at residue 188; threonine in the wild-type enzyme has been replaced by isoleucine in the mutant enzyme. Comparison of the nucleotide sequence of this 289-base pair PvuII/DdeI region of the mutant gene with its homologous region in the wild-type gene verified that this mutation, which resulted in the generation of the ClaI site, is the only change that has occurred on this 289-base pair fragment of the mutant gene, and thus the amino acid replacement of threonine by isoleucine is the only change that could be linked to the inability of the mutant enzyme to be activated by Fru-P2.